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Override Pages for Efficient Log-Structured Index

KounEtr UeNoT! and KorcHr Sasapa Tt

In this paper, we introduce override pages, a simple expansion to log-structured data struc-
tures which greatly improves efficiency of tree indices. In log-structured data structures, up-
dates are performed by appending a page, an element that composes log structure containing
update data, to tail of the log. In previous methods, all references to the page that contained
old data had to be also recursively updated and rewritten to tail of the log. However, in this
process, an single update of indices with hierarchical references would result in massive rewrite
of pages, caused by reference updates propagating to the tree root. We have relieved this issue
by introducing override pages, special pages specifying update while retaining old references.
Override pages, unlike ordinary pages, contain a reference to the page containing old data. By
keeping track of these relations between the old page and a new override page, it is possible to
redirect references to old pages to the override pages containing new version of the data. By
updating indices with override pages, we could delay the reference update propagation, and
therefore greatly reduce the number of written pages in a single update. In this paper, we
first describe our model of override pages, and design and implementation when incorporating
it to log-structured data structures. Furthermore, we evaluate performance improvement in
tree indices achieved by override pages.
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